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(54) Rotary hammer 

(57) A rotary hammer with a tool holder (7) and a 
hammer mechanism (25,29,30) for the transmission of 
impact energy onto the drilling and/or chiselling bit (8) 
in the tool holder has a switching device which with a 
single actuator (50) makes it possible to switch. between 
pure drilling operation, rotary hammering operation and - 
pure hammering operation. The switching device acts 
on a coupling (15,20) with which the hammer mecha- 
nism is couplable with a rotatingly driven intermediate 
shaft (1 3), and has a slide part (60) for shifting a toothed 
wheel (41 ) between a first position for the rotary driving 


of the tool holder and a second position in which no ro- 
tary driving of the tool holder takes place. The coupling 
for the hammer mechanism can be separated by a cam 
part (56) coupled in untwistable manner with the actua- 
tor. The actuator extends through an opening (61 ) of the 
recess in the slide part and has a cam section (54) 
which, in one position, keeps the slide part in the second 
position, whiley in the other positions of the actuator, the 
slide part is located in the first position. The cam part is 
provided at the section of the actuator projecting inward- 
ly over the slide part. 
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Description 

The invention relates to a rotary hammer with a tool 
holder provided at the front end for a drilling and/or chis- 
elling bit which is drivable by a rotary drive to produce 5 
a rotary movement of the drilling and/or chiselling bit, 
with a hammer mechanism for transmitting impact en- 
ergy onto the drilling and/or chiselling bit, which hammer 
mechanism is couplable via a coupling to a rotatingly 
driven intermediate shaft, and with a switching device 10 
for switching between pure drilling operation, rotary 
hammering operation and pure hammering operation, 
which switching device has a single actuator to be op- 
erated by the user for switching between drilling, rotary 
hammering and hammering operation as well as a cam . is 
part which is untwistable relative to the actuator and a 
slide part for the axial shifting of a toothed wheel, which 
are coupled to the actuator, wherein, in the position for 
pure drilling, the cam part keeps the coupling disen- 
gaged and wherein, in a first position, the slide part 20 
Keeps the toothed wheel in the position for the rotary 
driving of the tool holder and, in a second position, keeps 
it in the position in which no rotary driving of the tool 
holder takes place. 

With a known rotary hammer of this type (EP Q 46* 2S 
348 B1 ) there is attached to the actuator on one side a 
cam part which has an arcuate cam surface which lies 
with its circle centre point concentric relative to the axis 
of rotation of the actuator and which, in one position of 
the cam part and thus of the actuator, prevents the cou- 30 
pling for the activation of the hammer mechanism from . 
being brought into engagement by pressing the drilling 
and/or chiselling bit located in the tool holder against the 
workpiece, i.e. pure drilling operation results in this po- 
sition. On the other hand, a guide curve is formed in the 35 
actuator which, in all positions, is engaged by a forked 
area of a slide part. Asa result of this engagement, when 
the guide curve is displaced as a result of twisting of the 
actuator, the guide curve effects a corresponding dis- 
placement of the slide part. This engages with an axially 40 
displaceable toothed wheel arranged on the spindle of 
the rotary hammer and shifts it so that, in the aforemen- 
tioned position of the cam part in which the coupling for 
the drive of the hammer mechanism cannot be brought 
into engagement, it meshes with a toothed wheel on a 45 
driven intermediate shaft, which results in the position 
for pure drilling operation. This meshing engagement al- 
so exists in the position for rotary hammering operation 
in which the coupling can be brought into engagement 
due to a correspondingly twisted position of the cam so 
part, whereas for pure chiselling operation the slide part 
moves the toothed wheel mounted on the spindle out of 
engagement with the toothed wheel of the driven inter- 
mediate shaft, while the position of the cam part permits 
the engagement of the coupling and thus the activation ss 
of the hammer mechanism. 

This known rotary hammer thus permits switching 
between pure drilling operation, rotary hammering op- 
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eration and pure hammering operation by means of a 
single actuator to be operated by the user, but has rel- 
atively large dimensions because of the shape of the 
guide curve. In addition the engagement between the 
guide curve and the forked section of the slide part may 
cause some difficulty in movability or even a blockage, 
so that problems result when switching. The object of 
the invention is to develop a rotary hammer and in par- 
ticular its switching device in such a way that it has a 
compact structure and can be operated without being 
prone to disturbance. 

To achieve this object, a rotary hammer of the type 
mentioned at the beginning is designed according to the 
invention in such a way that the actuator extends 
through an opening or recess in the slide part and has 
a cam section which, in one position, keeps the slide 
part in the second position, while, in the other positions 
of the actuator, the slide part is in the first position, and 
the .cam part is situated at the section of the actuator 
projecting inwards over the slide part. The cam part pref- 
erably consists of an eccentric pin provided on the ac- 
tuator eccentrically relative to its axis of rotation. 

With the rotary hammer according to the invention, 
the slide pari thus has an opening or recess through 
which the actuator extends and, with a cam section pro- 
vided at it, keeps the slide part in the second position, 
i.e. in the position in which no rotary driving of the tool 
holder takes place. In all other positions of the actuator, 
the slide part is shifted into the first position, for instance 
as a result of the fact that the slide part is spring-loaded 
in the direction of its first position, sothat it automatically 
reaches this first position if the cam section ceases to 
engage with the slide part. The shifting of the slide part 
relative to the axial shifting of the toothed wheel thus 
takes place in a manner which is very simple and not 
prone to disturbance,, for which) essentially only a cam 
section needs to be formed in the section of the actuator 
extending through the opening or recess in the slide 
part, with the result that a compact structure is also ob- 
tained. 

If the slide part is spring-loaded in the direction of 
its first position, a spring-housing projection for the end 
region of a helical spring can be provided at the front 
end of the slide part, while the other end of the helical 
spring rests against a wall of the rotary hammer housing. 

As already mentioned, the cam part may consist of 
an eccentric pin provided eccentrically relative to the ax- 
is of rotation of the actuator, wherein the eccentric pin 
is inserted into the outer end of the actuator, but may of 
course also be designed as part of the actuator. In the 
position for pure drilling operation, the eccentric pin can 
rest against the end-face of a bush element forming one 
coupling half of the coupling and keep this out of cou- 
pling engagement with the other half of the coupling, 
with the result that the hammer mechanism is not driven 
by the rotatingly driven intermediate shaft. In the posi- 
tions of the actuator for rotary hammering operation and 
pure hammering operation, the eccentric pin is out of 
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engagement with the bush element of the coupling, with 
the result that the coupling is in engagement and a drive 
of the hammer mechanism takes place. 

The bush element can be arranged with inner 
splines in a non-rotatable but axially displaceabie man- 5 
ner on a drive element for the hammer mechanism, and 
the other half of the coupling can be formed by a suitably 
splined section of the intermediate shaft. 

The invention is explained in more detail below with 
reference to the figures showing an embodiment. 10 

Figure 1 shows a rotary hammer in perspective 
schematic representation. 

Figure 2 shows the tool holder of the rotary hammer 
from Figure 1 in plan view and the gear housing in sec- 
tion, the ram of the hammer mechanism being shown in is 
the upper half in the idling position and in the lower half 
in the operating position of the hammer mechanism. 

Figure 3 shows a section along the line Ill-Ill from 
Figure 2. - 

Figure 4 shows in a representation corresponding 20 
to Figure 2 the gear housing and the too! holder of the 
rotary hammer from Figure 1 in section, parts of the 
switching device being recognisable. 

Figure 5 shows a section along theJine V-V from 
Figure 4. 25 

Figure 6 shows in a representation corresponding 
to Figure 5 the rotary hammer with the switching device 
in the position for pure drilling operation. 

Figure 7 shows in a representation corresponding 
to Figure 6 the rotary hammer with the switching device 30 
in the position for pure hammering operation. 

Figure 8 shows in a perspective schematic repre- 
sentation the interaction of parts of the switching device. 

The rotary hammer 1 represented in Figure 1 has a 
motor housing 5 to which. is attached, towards the front, 35 
a gear housing 6 at the front end of which is provided a 
tool holder 7 of customary design, for instance a tool 
holder such as is used for a so-called SDS plus bit 8. At 
its rear end the motor housing 5 becomes a handle. 2, . 
out from which is led the power supply cable 3 for con- 40 
necting the drive motor consisting of an electric motor 
to a customary power source. Motor housing 5 and han- 
dle 2 can be formed by two plastic half-shells, while the 
gear housing 6 consists; in the represented case, of a 
"pot". From the handle there projects a trigger element 45 
4 which can, in the usual manner, be displaced against 
spring pressure into the handle 2 to operate the on/off 
switch, which is not represented, in.order to activate the 
drive motor. ■ • 

As can be seen from Figure 2 in particular, there is so 
provided in the gear housing 6 an intermediate shaft 13 
which is rotatably housed with its rear end via a bearing 
in a metal housing 11 and with its front end via a bearing 
in the gear housing 6. Secured non-rotatably on the rear 
end section of the intermediate shaft 13 is a toothed ss 
wheel 12 which meshes in customary manner with a pin- . 
ion formed on the armature shaft of the drive motor 
which is not represented, so that the drive motor drives 


the toothed wheel 12 and thus the intermediate shaft 13 
in rotating manner. Arranged close to the front end of 
the intermediate shaft 1 3 on the latter is a toothed wheel 
section 14, the function of which will be explained later. 
Located adjacent to the toothed wheel section 14 and 
behind the latter is a splined section 15. Mounted rotat- 
ably on the intermediate shaft between the toothed 
wheel 12 and the splined section 15 is a support bush 
16 on which a wobble ring 17 carrying a wobble pin 18 
is rotatably housed over ball bearings. The front section 
of the support bush 16 carries on its outside splines 19 
which correspond to those of the splined section 1 5, ad- 
jacent to. which the splines 19 are located. Seated on 
the splines 19 is a bush element 20 which has inner 
splines corresponding to the splines 19 and which is 
thus mounted non-rotatably, but axially displaceabie on 
the support bush 16. A compression spring 21 acts on 
the bush element 20, which spring normally presses the 
bush element 20 into the position shown in Figure 2, in 
which the inner splines of the bush element 20 are in 
positive engagement both with the splines 1 9 of the sup- 
port bush 16 and with the splined section 15 of the in- 
termediate shaft 13. In this way the support bush 16 is 
kept in drive connection with the intermediate shaft 13. 

The wobble finger 18 is connected in conventional, 
manner to the rear end of a hollow piston 25 of the pneu- 
matic hammer mechanism, the structure of which cor- 
responds to that of EP Patent No. 0 331 619. The hollow 
piston 25, which, in order to produce the reciprocating 
movement of the ram 29 located in it, has the necessary 
vent openings 27, 28 which connect its inner space 26 
located between the bottom wall of the hollow piston 25 
and the rear end of the ram 29 to the ambient air in cer- 
tain positions. The hollow piston 25 extends parallel to 
the intermediate shaft 1 3 and coaxially relative to the 
central axis of the too! holder 7. It is guided in the inside 
of the spindle 35 which, at its front end, is connected 
non-rotatably to the tubular body of the tool holder 7. 
Through the reciprocating movements of the hollow pis- 
ton 25 in hammering and rotary hammering operation 
(lower half of the representation of the hollow piston 25), 
the ram 29 transmits impacts onto the rear end of an 
anvil 30 which transmits. the impacts onto the rear end 
of the drilling or chiselling bit 8 inserted into the tool hold- 
er 7. During idling (upper half of the representation of 
the hollow piston 25) the anvil 30 is moved forward into 
a front endposition because of the absence of resist- 
ance to shifting of the drilling or hammer bit 8. As a result 
the front end-section of the ram 1 9 which has reduced 
diameters enters, as represented, the area of a so- 
called catching device. This contains a rubber ring 31 
which sits between a sleeve part 38 and a supporting 
disk 39 and which holds the ram 29 with its radially in- 
ward-projecting part in the forward-shifted, shown posi- 
tion, so that the ram 29 is held in its forward, caught 
position although, in the manner known for such ham- 
mer mechanisms; a reciprocating movement of the hol- 
low piston 25 continues to take place during idling. 
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The spindle 35 is held rotatable by means of front 
bearings and a partly indicated rear bearing 36 and is 
supported in axial direction by circlips 44 and 45. Seated 
on it is a support element 40 which carries, between a 
front flange and a rear circular disk 43 arranged against 
it, a toothed wheel 41 which is pressed forwards by a 
helical spring 42 supported against the circular disk 43. 
The toothed wheel 41 is arranged on the support ele- 
ment 40 and engages with a cam, not shown, provided 
at its end-face with corresponding cams of the support 
element 40. The toothed wheel 41 meshes in a position 
to be described for pure drilling operation and, for rotary 
hammering operation, with the toothed wheel section 1 4 
on the intermediate shaft 1 3. In the position shown in 
Figure 2 for pure hammering operation, on the other 
hand, it does not engage with this toothed wheel section 
14 and is shifted lorward in such a way that its teeth are 
pressed into engagement with a locking metal plate 46 
(Figure 3) which is secured to the gear housing 6 by 
means of two bolls 47 and whose tooth section, through 
the engagement with the teeth of the toothed wheel 41, 
locks this against twisting. The toothed wheel 41 can 
thus not be rotated in pure hammering operation. It 
should be mentioned that the spring 42 serves to effect 
the engagement of the cams of the toothed wheel 41 
with the cams of the support element 40 to form an over- 
load coupling between these. 

As represented, there is provided in the spindle 35 
an axially extending keyway into which is inserted a cy- 
lindrical pin 37 which engages with an inner keyway of 
the support element 40. In this way, the support element 
40 is held non-rotatably on the spindle 35. 

The switching of the represented rotary hammer be- 
tween the different operating states, namely pure drilling 
operation, rotary hammering operation and pure ham- 
mering operation, takes place through corresponding- 
shifting of the support element -40 and thus of the 
toothed wheel 41 and of the bush element 20 ; A switch-: 
ing device which is essentially represented in Figures 4 ; 
to 8 is used for this purpose. 

The switching device has an actuator 50 (Figure 5) 
which has a rotation body 52 and a gripping part 51 . The 
gripping part 51 to be operated by the user is connected 
in untwistable manner via a bolt 53 and. corresponding 
cam projections and recesses to the rotation body 52, 
so that the latter is rotated about the central axis 59 upon 
operation of the gripping part 51. Secured to the inner 
end of the rotation body 52 is an eccentric pin. 56 ex- 
tending parallel to the central axis 59 but arranged lat- 
erally offset relative to the latter (Figures 5 and 8). This 
eccentric pin extends into the area of the front, annular 
end-face of the bush element 20 which, in the position 
according to Figure 2, couples the intermediate shaft 1 3 
to the support bush 16. ■ - 

A slide part 60 which, guided between housing pro- 
jections, is movable between a rear or first position (Fig- 
ures 4 and 6) and a front or second position (Figure 7) 
and forms part of the switching device. The slide part 60 


has at the front end a spring-housing projection 63 onto 
which is fitted the rear section of a helical spring 65 
which thereby is supported on the one hand at the slide 
. part 60 and on the other at a wall of the gear housing 6 

5 and thus spring-loads the slide part 60 in the direction 
of the rear or first position. A cut-out section 62 in the 
slide part 60 forms a forked opening whose limiting walls 
grip round the toothed wheel 41 . A shifting of the slide 
part 60 between the rear or first position and the forward 

10 or second position thereby causes displacement of the 
toothed wheel 41 between the rear position (Figures 4 
and 6) in which the toothed wheel 41 meshes with the 
toothed wheel section 14 of the intermediate shaft 13, 
and a position (Figures 2 and 7) in which the toothed 

75 wheel 41 does not engage with the toothed wheel sec- 
tion 14 and is shifted into the position for the engage- 
ment with the locking metal plate 46 (Figure 3). 

The slide part 60 has an opening 61 which, at the 
front end, has an actuation surface formed by an bent 

20 portion 64 and through which the rotation body 52 of the 
actuator extends. In the-area of this opening 61, which 
lies between the gripping part 51 and the eccentric pin 
56 of the actuator 50, the rotation body 52 forms a cam 
section 54 which is roughly in the shape of a finger, start-.:? 

25 jng from the central axis 59 and extending radially in one * 
direction, which has a flat surface 55 on one side. In the n 
position of the actuator 50 in which the flat surface 55;* 
of the cam section 54 extends parallel to the bent portion 
64 of the slide part (Figure 4) and also in the position 

30 twisted counter-clockwise by 90 compared with this 
(Figure 6), the slide part 60 is located in its rear or first- 
position and is pressed by the force of the spring 65. 
against a stop formed by the housing, without the bent ■ 
portion 64 or the actuation surface formed by it being in- 

•35 contact with the cam section 54. Nor does the transfer.-! 
between these two positions of the actuator 50 lead to 
such a contact, as the distance of the arcuate surface 
— ! from the cam surface of .'the cam section 54 which con- 
,c i nects the surface 55 withvthe flat surface 55' offset by 

40 90 relativevto-it (Figure. 4), has a radius which is smaller < 
than the distance- between the central axis 59 and the 
actuation surface formed by the bent portion 64 when 
the slide part 60 is in the rear or first position. 1 

If the actuator 50 is rotated clockwise out of the po- 

45 sition according to Figure 4, the radially extending cam 
section 54 comes into contact with the bent portion 64 
of the slide part 60 and shifts this into the front or second 
position (Figure 7), this second position being reached 
when the radially outer end and the surface formed by 

50 this and running parallel to the surface 55\ lies against 
the bent portion 64. As already mentioned, in this posi- 
tion the toothed wheel 41 finds itself out of engagement . 
with the toothed section 14 of the intermediate shaft 13 
and is locked against rotation by the locking metal plate 

55 46. ' • r 

As is to be deduced from Figure 8 in particular, the 
eccentric pin 56 of the actuator 50 is located, in the ro- 
tary hammering position represented there, at a small 
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distance from the front end-face of the sleeve element 
20. The sleeve element 20 is located in the position ac- 
cording to Figure 2, in which it couples the intermediate 
shaft 1 3 to the support bush 1 6, with the result that the 
hammer mechanism is activated. In this position, the 5 
slide part is in its first or rear position according to Figure 
4. The toothed wheel 41 is thus coupled with the toothed 
wheel section 14 of the intermediate shaft 13, and the 
tool holder is rotatingly driven. This is thus the position 
for rotary hammering operation. io 

If the gripping part 51 is twisted clockwise by 90 out 
of the position according to Figure 8, seen from the user, 
the cam section 54 reaches the position according to 
Figure 6, i.e. there is no shifting of the slide part 60. How- 
ever, the eccentric pin 56 comes to rest against the end- is 
face of the bush element 20 and shifts this against the 
pressure ot the spring 21 (Figure 2) to the rear and out 
of engagement with the splined section 15 of the inter- 
mediate shaft 1 3. Since, as a result, the support sleeve 
16 is no longer in driving connection with the intermedi- 20 
ate shaft 13, the hammer mechanism is also no longer 
driven, but there is merely a rotary driving of the tool 
holder 7 via the toothed wheel 41 . The actuator 50 is 
thus located in the position for pure drilling operation. 

If, on the other hand, the gripping part 51 of the ac- 25 
tuator 50, seen from the user is rotated counter-clock- 
wise by 90 out of the position according to Figure 8, the 
cam section 54 brings about the shifting of the slide part 
60 into its front or second position (Figure 7) and thus 
the shifting of the toothed wheel 41 out of engagement 30 
with the toothed wheel section 14 of the intermediate 
shaft 13 and into engagement with the locking metal 
plate 46. The rotary drive for the tool holder 7 is therefore 
interrupted Upon this shifting movement of the gripping 
part 51 , the eccentric pin 56 moves along an arc of 90. 35 
However, it still remains at a distance from the front end- 
face of the bush element 20, with the result that the latter 
is not moved out of its coupling position according to 
Figure 2 and as a result the hammer mechanism is driv- 
en by the intermediate shaft 13. 40 

If the gripping part 51 of the actuator 50 is turned 
back out of the position according to Figure 7, the force 
of the spring 65 brings about a shifting of the slide part 
60 in the direction of its rear or first position, and the 
slide part 60 shifts the toothed wheel 41 in the direction 45 
of engagement with the toothed wheel section 14 of the 
intermediate shaft 13. However, there may be an en- 
gagement-preventing contact of tooth-face surfaces of 
toothed wheel 41 and toothed wheel section 14. The en- 
gagement then takes place automatically as a result of so 
the spring loading of the slide part 60 upon the first slight 
twisting of the intermediate shaft 1 3. 

In order to fix the positions of the actuator 50 that 
are shown in Figures 4, 6 and 7, there is present in the 
rotation body 52 a radially outwardly spring-loaded stop ss 
pin 57 (Figures 4 and 7) which, in each of the three po- 
sitions of the actuator, locks in a locking recess in the 
surrounding housing 1 1 and thus defines the respective 
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position of the actuator 50. 


Claims 

1. Rotary hammer with a tool holder (7) provided at 
the front end for a drilling and/or chiselling bit (8) 
which is drivable by a rotary drive to produce a ro- 
tary movement of the drilling and/or chiselling bit 
(8) : with a hammer mechanism (25, 29, 30) for 
transmitting impact energy onto the drilling and/or 
chiselling bit (8), which hammer mechanism is cou- 
plable via a coupling (15, 20) with a rotatingly driven 
intermediate shaft (13), as well as with a switching 
device for switching between pure drilling opera- 
tion, rotary hammering operation and pure hammer- 
ing operation, which has a single actuator (50) to be 
operated by the user for switching between drilling, 
rotary hammering and hammering operation as well 
as a cam part (56) which is untwistable relative to 
the actuator and a slide part (60) for the axial shifting 
of a toothed wheel (41 ), which are coupled with the 
actuator (50), wherein in the position for pure drilling 
the cam part (56) keeps the coupling (15, 20) dis- 
engaged and wherein, in a first position, the slide 
part (60) keeps the toothed wheel (41) in the posi- 
tion for the rotary driving of the tool holder (7) and, 
in a second position, keeps it in the position in which 
no rotary driving of the tool holder (7) takes place, 
characterised in that the actuator (50) extends 
through an opening (61 ) or recess in the slide part 
(60) and has a cam section (54) which, in one po- 
sition, keeps the slide part (60) in the second posi- 
tion, while, in the other positions of the actuator (50), 
the slide part (60) is in the first position, and in that 
the cam part (56) is provided at the section of the 
actuator (50) projecting inwards over the slide part 
(60). 

2. Rotary hammer according to claim 1 , characterised 
in that the cam part consists of an eccentric pin (56) 
provided on the actuator (50) eccentrically relative 
to its axis of rotation (59). 

3. Rotary hammer according to claim 2, characterised 
in that, in the position for pure drilling operation, the 
eccentric pin (56) rests against the end-face of a 
bush element (20) forming one coupling half of the 
coupling and keeps this out of coupling engage- 
ment with the other half of the coupling (15). 

4. Rotary hammer according to claim 3, characterised 
in that the bush element (20) is arranged with inner 
splines in an non-rotatable but axially displaceable 
manner on a drive element (16) for the hammer 
mechanism (25, 29, 30), and the other half of the 
coupling is formed by a correspondingly splined 
section (15) of the intermediate shaft (13). 
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5. Rotary hammer according to claim 3 or 4, charac- 
terised in that the bush element (20) is spring-load- 
ed in the direction of the coupling engagement po- 
sition. 

5 

6. Rotary hammer according to one of claims 1 to 5, 
characterised in that the slide part (60) is spring- 
loaded in the direction of its first position. 

7. Rotary hammer according to claim 6, characterised to 
in that the slide part (60) has at its front end a spring- 
housing projection (63) for one end region of a hel- 
ical spring (65), the other end of which rests against 

a wall of. the rotary hammer housing (6). 
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